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SPECIFICATION 

TITLE OF THE INVENTION 

CONSTANT TEMPERATURE OVEN TYPE 
PIEZOELECTRIC OSCILLATOR 

CLAIMS 

1. A constant temperature oven type piezoelectric oscillator comprising: 

a voltage-controlled piezoelectric oscillator contained with a 
thermosensitive element and a heating element in a constant temperature 
oven; 

a temperature control part for controlling the heating element 
depending on output signal of the thermosensitive element, 

a temperature compensation part for compensating the frequency- 
temperature characteristics of the voltage-controlled piezoelectric oscillator; 

a reference voltage generating section for outputting a constant 
voltage when the constant temperature oven reaches a preset temperature; and 
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a switch for selecting which of the output of the temperature 
compensation part or the output of the reference voltage generating section to 
contacte with a frequency control terminal of the voltage-controlled 
piezoelectric oscillator; 

wherein the temperature compensation part comprises a temperature 
detector for detecting an ambient temperature of the voltage-controlled 
piezoelectric oscillator, analog-digital converter in which the detected 
temperature signal of the temperature detector is digitally coded, a memory 
circuit for storing the frequency temperature compensation digital code 
corresponding to the digital code of the analog-digital converter and a digital - 
analog converter in which the frequency temperature compensation digital 
code read from the memory circuit is converted to an analog signal. 

DETAILED DESCRIPTION OF THE INVENTION 
[INDUSTRIAL APPLICATION FIELD] 

The present invention relates to a constant temperature oven type 
piezoelectric oscillator. 

[DESCRIPTION OF RELATED ART] 

Heretofore, a quartz-crystal oscillator and an elastic surface wave 
oscillator having high frequency stability has been put to practical use as this 
kind of oscillator, and for further improving the high frequency stability, a 
constant temperature oven type piezoelectric oscillator has been put to 
practical use, in which an oscillation element or an oscillation circuit or the 
entire oscillator is contained of a constant temperature oven and is made to be 
a constant temperature so as to be hardly affected by environmental 
temperature changes. 
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[PROBLEM TO BE SOLVED BY THE INVENTION] 
In the above-described conventional constant temperature oven type 
piezoelectric oscillator, generally, the preset temperature of a constant 
temperature oven is set 5 to 10 degrees higher than maximum ambient 
temperature at the time of use of the oscillator to reduce the power 
consumption. 

For this reason, as shown by the dotted lines in Fig. 2 and Fig. 3, the 
oscillation frequency of the oscillator varies greatly during from the power 
source of oscillator being on till Tr, that is, the time until a constant 
temperature oven reaches reaching a preset temperature Tsw (within a range 
of 10 to 60 minutes even differed from ambient temperature when the power 
source of oscillator being on, a preset temperature of a constant temperature 
oven, and thermal resistance inside of the constant temperature oven.), 
Accordingly, it has disadvantage that during the rise time Tr of oscillator, this 
device can not be used. 

Also, devices to be used of the oscillator, for example, in a case of 
sending device, since oscillation frequency does not meet standards during the 
rise time Tr, it is required to provide a switching circuit to prevent form 
emitting the jamming radio waves being unwanted. 

[MEANS FOR SOLVING THE PROBLEMS] 

A constant temperature oven type piezoelectric oscillator of the 
present invention, a voltage-controlled piezoelectric oscillator contained with 
thermosensitive element and heating element in a constant temperature oven, 
a temperature control part for controlling the heating element depending on 
output signal of the thermosensitive element, a temperature compensation part 
for compensating the frequency-temperature characteristics of the voltage- 
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controlled piezoelectric oscillator, a reference voltage generating section for 
outputting a constant voltage when a constant temperature oven reaches 
preset temperature, a switch for selecting which the output of the temperature 
compensation part or the output of the reference voltage generating section to 
be contacted with a frequency control terminal of a voltage-controlled 
piezoelectric oscillator, wherein the temperature compensation part comprises 
a temperature detector for detecting an ambient temperature of the voltage- 
controlled piezoelectric oscillator, an analog-digital converter in which the 
detected temperature signal of the temperature detector is digitally coded and 
a memory circuit for storing the frequency temperature compensation digital 
code corresponding to digital code of the analog-digital converter and digital- 
analog converter in which the frequency temperature compensation digital 
code read from the memory circuit is converted to an analog signal. 

[EMBODIMENT] 

Next, in order to detail the present invention, preferred embodiments 
of the invention will be explained using the accompanying drawings. 

FIG. 1 is a block diagram showing an embodiment of the present 
invention, and FIG. 2 and FIG. 3 respectively shows an example of frequency- 
temperature characteristics and frequency- the characteristics of rise time of 
the voltage-controlled piezoelectric oscillator. 

In Fig. 1, a voltage-controlled piezoelectric oscillator (hereinafter, 
OSC) 7 having the first and second frequency control terminals (hereinafter, 
TF) 5, 6 and an output terminal (hereinafter, OT) 20, a thermosensitive 
element (hereinafter, SNS) 2, a heating element (hereinafter, HT) 3, and 
temperature detector (hereinafter, DET) 8 are contained in a constant 
temperature oven 1 . A temperature control circuit 4 controls HT3 by inputting 



4 



CD 

cd 

>H O 

CD 

P-i o 

C3 
o 
o 



6 

5 



P9 O 



1 



to 

CO 
CM 



O 



CD 
> 

O ( 

cd 
u 

Sh 

<d 

s 

0) 



CO « 

o 



CD 

h0 
cd 

> 

CD 

a 

0) 

,cd 
,2 



o 

CD 

be 

a 

cd 

CD 

a 

CD 

bO 




7 



Uj 



.or- 



bJD 

CO 

a 

CD 

a' 

• o 

I o 

CD ' 



u 

CD 

a 

CD 



-1 OTCSE<RJiLTv*&. 

* <n tz y> m 2 H . »3SH:«ttT'iajnLfc J: 3 
(c , ftfiH^«iffl3:fcALTa»fc1Iffl«#ift5£ai 
J^Tswtc?'|if-f^^T'^B#fSIt r ( fK iiB & A t$ O 

ft ft K J: 9 #? £ £ # 1 0#-6 0#J§£) cOfSJ. 

a tz . ft m & <o ft* m & m . 

« * - <r> £ ± *) b* El t r cofsi, & (i&fe 

*c © 8& £5] ft £ IS If -6 £ S <fc h . 
Ct**B£ ft? *_-y>c0^&3 

*»«fl*>fits»sjEtt«J6«*i. <i ?a i*i ic ® 

&mTte*V : ft&frti&lzi&toZixKi&&fflffl& 

« « is » t , iwKiSffljR^oai^s-^K^tTfr 
te & a* * £ *j » & a & &j iJt g& , is 15 e #j 



?5 IB] ¥2-141-805 (2) 

ffl gn fc . m te m ?a « & m % i&mizmm l tc t & - 

£^E£ft?J-f6g*£mEft£S6i:, p m e #j 

iifa^(ifrietgE^jtiPE^^i5^o^ffl?a/s^^ 
- k *i is l ^ & # is £ fie m -f >' ? /u 3 - k & 

C ^ % IP) ) 

# * ft 0fl |c o ^ T 0 IB £ # L T m W t h . 
5& 1 EI fi * ft »fl <0 — ^Jfe^^t/P 7 ^ HI . 



» 1 HCfit»tfij|» 1 MCti» 1 , & 2 co m 

»»*J»«S^(WTTF) 5, 6 i: ffi ft 10 ? < fit 
TOT) 2 0 t ^^ti^E$ij^El?6ilS ( I2l 
TOSC) 7 t . SttXf (WTSN S ) 2t, 
H»# (tITHT) 3*>Jtlffflft«a3»(iaT 
D E T ) 8tf#A3*lTV**. iS £ M OP EJ H 4 li 
SNS 2* ffijfcfI#£Aflfc LTHT3 

£ m w l . m a ff 1 ^^osc 7 * 15 ^ » jg k tt 

l^t^. ?fl*t*iB«(ISTDET) 8 li T t a 
^ r ^ ^ ;u 3C » » ( T A D ) 9. * ^ V & ffi 
(tlTMEM) 10. t is 7 ■ T T n ? 

( ia t d a ) i 1 t ±uc ;s & *§ <i i 3 £ & c . 

DET8{iOSC7(7)|?Jii«^^ajL, DET 
8 cr> til ?J li A D 9CA^J$ilTf> J ^^3 - K -ft 
£ ft, MEMlOCA^^ili. M E M 1 0 C li 

o sc 7ojgtt»-iBjK!»tt«:»a-r^^y)t. 

ia^T KU^flf fftSAD 9^7"^^^ 3 - K . 

t:w«tfcigaf[aia*ffi«fy^^3 - * z *> h 

tt5l:7F^lltt«fl:L. M E M 1 0 



co T K 1/ X ff f (: « ^ L ^ ® » a /a S i IJ f ' y 
fi S i IS f y ^ ^ 3 - K li D A l 1 t: A ^ ? ii t 
U t D E T 8 C J: OttiULfeOSC 7^^QH 

ait^iai i ^BStsjKjt ois^fc sii. « m 

H < JU T S W ) 1 9 Hll^LTD A 1 1 
SW1905S^12. TF5HLTOSC71C 
A^l^^). :^J:5l:f U, OSC7liti?SIS 

a « « m $ ii s . 

^A:. S^tKE^^^l 7T'<i^^^Elfe^2i 
(BTGEN) 14^ffi^^E^^l f ^2^)}ft 
«H ( BT R ) 15, 16e£9#fiELT3fi? 
18(ciJb^f^>. flTDET8CJ:!)«ajL^ 
OSC 7<7>^BB?aJK^®a« 1 oRgfflJUL 
^ *» I ft J: •) * > i: li S W 1 9 $>J M L T £ 
^1&E&£ftl 7^H;^o2$^E^ sw l 9co 
^^18. TF5HLtOSC7l:««t4. 

z.cD£o!,zrht. m as ffl i a< is jg a * iz » it l 



-20- 



the detected temperature signal from SNS 2 so as to keep OSC7 in the 
constant temperature oven 1 to the set temperature. The temperature 
detector (hereinafter, DET) 8 provided with analog-digital converter 
(hereinafter, AD) 9, a memory circuit (hereinafter, MEM) 10, and digital- 
analog converter (hereinafter, DA) 11 constitutes a temperature compensating 
part 13, and DET 8 detects an ambient temperature of OSC 7, an output of the 
DET 8 inputted to AD 9 in which the signal is digitally coded and the result is 
inputted to MEM 10. A frequency temperature compensation digital code 
corresponding to the digital code of AD 9 being temperature address signal is 
stored in advance in the MEM 10 for compensating the frequency- 
temperature characteristics of OSC 7, when the ambient temperature of OSC 
7 is changed, the address signal also is changed, the frequency temperature 
compensation digital code corresponding to the address signal is read from 
MEM 10. The read frequency temperature compensation digital code is 
inputted in DA 11 to be converted into an analog signal. 

Then, when the ambient temperature of OSC 7 detected from DET 8 is 
lower than the preset temperature in the constant temperature oven 1, the 
switch (hereinafter, SW) 19 is controlled and the output of DA 11 is inputted 
to the OSC 7 via terminals 12 of SW 19 and TF 5. Thus, the OSC 7 is 
subjected to temperature by a temperature compensating part 13 till the 
constant temperature oven reaches a preset time. 

Also, in the reference voltage generating section 17, the output voltage 
of reference voltage generator (hereinafter, GEN) 14 is divided by the first 
and second resistors (hereinafter, R) 15 and 16 to be output to a terminal 18. 
Thereafter, when the ambient temperature of OSC 7 detected from DET 8 is 
even to or higher than the preset temperature in the constant temperature oven 
1, SW 19 is controlled and the reference voltage of the output voltage of the 
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reference voltage generating section 17 is connected OSC 7 via the terminal 
18 of SW 19 and TF 5. Thus, when the constant temperature oven 1 reaches 
a preset temperature, a constant voltage is applied from the reference voltage 
generating section 17, therefore, the constant temperature oven 1 is 
compensated so as to keep a constant temperature constant by the SNS 2, HT 
3, and a temperature control circuit 4. 

In addition, TF 6 is for changing the frequency of OSC 7 from the 

outside. 

In FIG. 2, a horizontal axis is the ambient temperature in OSC 7 and a 
longitudinal axis is the oscillation frequency. As shown by a solid line, the 
frequency of OSC 7 is subjected to temperature compensation electrically by 
a temperature compensation section 13 when the temperature is below the 
preset temperature Tsw of the constant temperature oven 1, and is subjected to 
temperature compensation thermally by keeping the temperature in the 
constant temperature oven 1 to be a constant when the temperature over the 
preset temperature Tsw of the constant temperature oven 1 . 

In FIG. 3, a horizontal axis is a elapsed time and a longitudinal axis is 
oscillation frequency of OSC 7. As shown by a solid line, the frequency of 
OSC 7 is subjected to temperature compensation electrically by the 
temperature compensation section 13 when the frequency of OSC 7 is below 
the rise time Tr, and is also subjected to temperature compensation thermally 
by the constant temperature oven 1 after a rise time Tr passes. 

[EFFECT OF THE INVENTION] 

As explained above, the present invention has effects that the rise time 
of the constant temperature oven type piezoelectric oscillator is made zero by 
providing the temperature compensating part so as to compensated 



6 



temperature electrically. Therefore, according to the present invention, the 
disadvantage of conventional oscillator that a device can not be used while a 
rise time (about 10 to 60 minutes) is not caused. 

BRIEF DESCRIPTION OF THE RAWINGS 

FIG.1 is a block diagram showing one embodiment of the present 
invention; 

FIG.2 and FIG. 3 are drawings respectively showing an example of 
frequency-temperature characteristics and frequency- the characteristics of a 
rise time of the voltage-controlled piezoelectric oscillator in FIG. 1 . 

1 . . .constant temperature oven 2. . .thermosensitive element (SNS) 

3 . . .heating element (HT) 4. . .temperature control circuit 

5. 6.. frequency control terminals (TF) 
1 ... voltage-controlled piezoelectric oscillator (OSC) 

8. . .temperature detector (DET) 9. . .analog -digital converter (AD) 

1 0. . a memory circuit (MEM) 11.. digital-analog converter (DA) 

1 2. 1 8.. terminals 13... temperature compensating part 

14... reference voltage generator (GEN) 15.16... resistor (R) 
17... reference voltage generating section 

19... switch (SW) 20. . . output terminal (OT) 

Agent Patent attorney Uchihara Susumu 
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